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Abstract

In this paper, we propose a Rights Management Information(RMI) expression systems for individual

sites are integrated and the performance evaluation is performed to find out an efficient comparing

and updating method of RMI through various image feature point search techniques. In addition, we
proposed a weighted scoring model for both public domain sites and posts in order to use the most

latest RMI based on reliable data. To solve problem that most public domain sites are exposed to

copyright infringement by providing inconsistent RMI(Rights Management Information) expression

system and non-up-to—date RMI information. The weighted scoring model proposed in this paper
makes it possible to use the latest RMI for duplicated images that have been verified through the

performance evaluation experiments of SIFT and CNN techniques and to improve the accuracy when

applied to search engines. In addition, there is an advantage in providing users with accurate original

public domain images and their RMI from the search engine even when some modified public domain

images are searched by users.
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[I. Preliminaries

1. dHash & Average Hash

gto]H o] gtolHele] F¢] sl dhashe oln|A¢] &3}
doll tgh hash AR5 AAste] Agfete A om 94 d&
olu|X & Z(Grayscale)o.Z RFste] HAZLS 0~255=
grEolEth SO MY oA E ¥F AVE Fo 4=
(Intensity)qro. = 3hekst 4= QA gheh. o]2|gt dHashE AMS:-
Al FA R APl ERE o|u]x] 9] F7]7} Aol T H o]
T 22 oJuARE F= o] shssivH 2l

Average hashiz ©|W[A]|& Hlul 7}538 A g2 YR
Aot} #|A] g MD5, SHA256 & oln x| 9] dlolg gt
& e FAIgroE wigketo] u S & 4 vk A
o] IARE, om|x|e] Ht7], 7]&7], A7), AE & ol &%l
o= Qlste] omjx|e] W7o] o] FolxH ARG o|n A= 7]
=3 4= ¢l @io] ok whA Average Hashi ©]v]A]<]
3l Hamming DistanceZ Al4Fete] f-AFgH o)n]
A= Aol lTHSI
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2. SIFT

SIFT(Scale-Invariant Feature Transform) €ilg]&2 o
FARN 5 719k 1A dag|Fo R onjxe] 771 9 3|H
o] BHal= EAL &3t} SIFT ¢a1g]&e Scale-space
extrema detection, Keypoint Orientation
assignment, Keypoint Descriptor®] 4942 o]Fo]z] it}

localization,

A WA DAQ Scale-space extrema detectione &
719} HAE AHsHE AO 2 Scale?} Orientationo] &3k
b =55 4] 998 FEA o8 99 Fig. 1. 7 2
& Gaussian ¥ =7t 223 Dog(Difference  of
Gaussian)& ©]-&-3HH3].

Scale
(Mext Octave)

Scale
(First Octave) | 2

Gaussian Ditterence of Gaussian

Fig. 1. Gaussian Pyramid

T WA @A) Keypoint Localizationoll A Keypoint = 8%
7} WolA= AESS AL Taylor 575 AH88H] KeypointZ
Integer Domain®] o} A& F7to] XA 71t} o|w] ZA} ¥
42 D #holl th2 S-1E 7HAA HaL o] xfolE o] &3l AT
= 9ok 2tke @A12) Orientation assignment™= keypoint %4
oAl o] Whekg- o}|9] (Expression 1)< o]&3le] AlAkslal Fig,
2. ¥ 2+ Orientation histogram< H=TH4].

nix,y) = j(L(Hl.)')~L{x—Ly])%(l.(x.yﬂ;-L(x‘ yﬂl}):

L(r,r+I}-L(r.}'-ﬂ) (Exptression 1)
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Fig. 2. Orientation Histogram
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2] Fopol| A 7124 FREA 7 AZ A (Fully Connected
Layer) Fig. 4. g]r g2] g4 A5 (Convolutional Layer)?} &
¥ A%(Pooling Layer)o] H3|% 7% Fig. 3. o|t}. Fig. 4.5
B FEo] 77k Fol e ‘Affine-RelLU” TAS AR &=
o, U]-Z]E} %F:.ﬂ AZol| A= ‘Affine-Softmax’ Z32 1tj
& ALg-sH5
CNNejA= ‘6““'5‘ A% Y& vlo]elS Feature Map
olz} st AT Al HE vlo|8E Input Feature Map,
=2 d|o]EE Output Feature Mape]gl 3HH51(6]

e 2,

iz | 1
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Fig. 3. Network with CNN
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Fig. 4. Network Consisting of A complete Connection Layer
(Affine layer)
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Fig. 5. Example of Convolution Operation
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Fig. 6. Public Domain Image Search Engine Architecture

1. RMI Integration
FTHANE A|EY Aolst HRj@EAE @R <l

o]l ga59] EeHhA9l Search Engine DB ¥ 80]4S 9
3 217k Aol s 2 wAL S RN FHA%
B Al ESAA g 13 i ow F2 o]8¥= CCL 63
S 71RoR TS sidlon, RARE, AokAAE o A
FEAl ]88 5 A= ARE Pl Aol g AER A
ghsto] ofg] Table 1.4 ~7)nt& A J3lgith
Table 1. RMI Database Scheme
RMI_ RMI_ )
Explanation
code eng
Share — copy and redistribute the material
in any medium or format
rmi_01 CC BY Adapt — remix, transform, and build upon
the material for any purpose, even
commercially.
Share — copy and redistribute the material
mi_02 CcC in any medium or format
- BY-NC Adapt — remix, transform, and build upon
the material
Share — copy and redistribute the material
) CcC ) )
mi_03 in any medium or format
BY-ND )
for any purpose, even commercially.
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Share — copy and redistribute the material
cc in any medium or format
mi_04 Adapt — remix, transform, and build upon
BY-SA )
the material for any purpose, even
commercially.
cc Share — copy and redistribute the material
mi_05 BY-NC-g | I any med|um or format .
A Adapt — remix, transform, and build upon
the material
cC Share — copy and redistribute the material
mi_06 | BY-NC-N | by
D in any medium or format
FREE The author can give up his rights or use it
mi_07 USE without any restriction over the copyright
term.

olg|¢] Table 2, Table 32 ¥-v}d, Flickr, Europeana
747y F3E RMIE HolFal 9lom 7]Ee] CCL 34& A9
S AAES o] g3k o ojugh A% EAISHA] 2= RMIOY
g4 $] Table 1914 A<t rmi_079! ‘FREE USE’ AHt-o]
& ALER FHSITh Egh Alo]EX o|u]x] o] A&
o] ofyAY AZAATL e AAAE 7 AL Qlo] o] &7t
A o€ F fle AFES Ao Ad FEE
BEsHAl & = jlo] o] A7} o]kt A o] dold Ths
Aol = AZE L3 Metadata 5 SANA Al2lsdth

Table 2. Integrated RMI Schema of ‘Gong-U Madang’

Gong-U Madang RMI Integrated RMI Remarks
CC-BY rmi_01
CC-BY-NC mi_02
CC-BY-ND rmi_03
CC-BY-SA rmi_04
CC-BY-NC-SA rmi_05
CC-BY-NC-ND mi_06
Expired Assets mi_07
Donation (Free use) rmi_07

Donation (Permission) rmi_07

Gong—Gongnuli 1 Type Not image format

Gong—Gongnuli 2 Type Not image format

Gong—Gongnuli 3 Type Not image format

XXX | X

Gong—Gongnuli 4 Type Not image format

Table 3. Integrated RMI Schema of Flikr
Flickr RMI Integrated RMI Remarks
CC-BY rmi_01
CC-BY-NC rmi_02
CC-BY-ND rmi_03
CC-BY-SA rmi_04
CC-BY-NC-SA rmi_05
CC-BY-NC-ND rmi_06
No known Copyright .

Restrictior?g/ ’ rmi_07
Public Domain mi_07

All Rights Reserved X Copyright Protected

U.S. Government Works X Copyright Protected

2. Image Comparison Search Technique
1. Average Hash & dHash Similarity Detection
Average Hash® A3gLo 2 Numpy Matrix A& 342
Fig. 7. 7} 2t} FHAZE o|uA 5L 16+16 Numpy Matrixs
Tab7] Yall 8+8 Z7]E ResizingS 38t 183 Gray

Scalex Wgkate] ofw]x| 7} =] tjgh vlo|e] H-&
WY g P W) Gom 0 EoH 1= o]xlglste] Numpy
Matrix® F&3H| "t £ =g ofg] ojulx] FolA A}
gk olu|XE HAE] 93] HE o X2 | E Yo} F|st
oA HaledS $13) wlEskaL )= ‘Computational Vision at
CALTECH' & AH&-3t3itt.

At

cJalee[ e[l e elel e[ ]e[s

[Origing! Image] [Resizing [GrayScale] [AverageHasn| Nurmoy Matris]

Fig. 7. Average Hash

A= oA 9F ARG oA & AE
Numpy Matrix2] ®E#ES Hamming Distance @ A4S
ow. Caltech 101 "] HolHE %3 7]+ olﬂl%lg} Hli
gk olu A& AU o 75%9] FALEE M AES 4
8 A¥= Fig. 8. ¢F 2o &893 A7+ Fig. 9. 3 2k

Z57] A

Fig. 8. Average Hash Execution Result
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Fig. 9. Similar Image Search Results using Average Hash
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2.2. SIFT & CNN Image Similarity Detection
olnA] FHA A& HwHdAE 93] ojw|# 9] 3|7, A7k W

¢ 98] SIFT

wol2E 2718 T o)A AL AES
Aaateltt.

FuelEE Mgl Fig 11 9 o] 43S %

FLANN_INDEX _LSH = &

index_parans = dict (algorithn=FLANN_INDEX_LSH, table_nunber=B, key_size=12, nulti_probe_level=1)
search_parans = dict(chacks=A0)

# FLANN_INDEX_KDTREE = 0

# incex_parans = dict (algor itha=FLANN_INDEX_KDTREE, trees<5)

# search_parans = dict(checks=100)

flann = cv2.FlannBasediat cher (index_parans, search_parans)
natches = flann.knnbat chidest, des, k=2)

good = []
for m, n in natches:
if n.distance < 0.7 + n.distance:

good. appendn)

ingl = cv2.rectangle(ing!, (0, 300), (211,0), (0,0,255), 3)

aray = cv2. drawlatches( ingl kol ing,kp, good, None, (D, 256, 0), flags=0)
nsgl = ‘Feature Count %d* % (fn)

nsg = “there are %d good matches’ % (len(good))

font = cv2, FONT_HERSHEY_SI MPLEX

ov2.putText (gray, nsgl, (230, 260), font, 0.5, (0, 0, 0), 1, cv2 LINE_&H)
ov2.putText (aray, nsg, (190, 280), fent, 0.5, (0, 0, 0), 1, cv2,LINE_A4)
2. imrite( ' matching?.jpa’, gray)

Fig. 11. SIFT Algorithm

A3} Fig. 12. 9k #o] =&¥3lek. v7] 9 d3to] WAs
& 90789 54 401]*1 42789 544 mjH =N o
S Z 90711e] 544 82709 &

Feature dount 20
matches

Fig. 12. SIFT Algorithm Result

ord dHash, Average Hash, SIFT ¢a2]5S 538 23
dolg 2 on|x] FFANES v S FhPE 0 ot
7% oluA] I} oA o] iRk HlEolE] 7]uk
Az A A3 vHE A3 dlolH & EEshA] Xetthe
ol rk S s Fol7] s NN i 53t
o AFZT, A3} dRell), Wx EFYSTE Tisto] g
AUEE =A]TH7I[8]. Overfitting ¥AS Zol7] 3l
‘Computational Vision at CALTECH' dloJg] Al sy}

MNIST #lo]e] Al tlsle] TensorFlow + Keras 302
CNN& H2Est

Fig. 13. ¢t Fig. 14. o] 34 AUEE Fol7] 93] o]v]
o] 2z, 9 W 52 WAS B3 3Kl predict() WA
=5 o 71 EﬂolEié 011%%‘ UL w7 R ad S
At 92% AIEE

# Model Architect ——— (2]
def build nodel(in_shape) :

mode| = Sec:uential()l

mode| . add( Convelut ion2D(32, 3, 3,
border_mode="same”,
input _shape=in_shape) )

mode | . add{Act ivation( relu’))

mode| . add{MaxPool ing2Dipool _size=(2, 21))

mode! . add(Dropout (0. 25) )

model . add( Convolut ion2D(B4, 3, 3. border_mode="same’))

mode! . add(Act ivation( " relu’))

mode! . add(Convolut ion2D(64, 3, 3))

mode! . add{MaxPool ingZDipon| _size=(2, 2)))

mode| . add( Dropout (0. 25])

model . add(Flatten())

mode| . add( Dense(512))

model  add{Activation( " relu’))

moce |, add(Dropout (0.5))

model . add( Dense(nb_classes) )

mode| . add{Act ivation( softmax'))

model . compile( loss="binary_crossentropy”.
optimizer="rasprop’,
metrics=["accuracy’])

return model

Fig. 13. CNN Model Construction
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# Model Training —— (#%3)

def nodel _train(X, ¥):
model = build_node! (X.shape[1:1)
model . fit(X, v, batch_size=32, nb_epoch=30)
# Model Saving -— (#%4)
hdf5_file = ~.fimageftest-nodel .hdf5"
nodel . save_weights(hdfo_file)
return model

# Model Bvaluation -—- (5]

def model_eval(model, ¥, vl
score = model .evaluate(X, v)
print{*loss=", scorel[0])
print(-accuracy=", score[1])

if _name__ == "__main__":

nain()

Fig. 14. CNN Learning
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Table 5. Evaluation Items of Weighted Scoring Model

Site Reliability

Posts Reliability

Number of Recent Visits

Number of Views

Number of Recent Posts Registered

Download Coun

t

Total Posts Registration

Meta Information C

ount

Upload Type

Update Date

mhso2 Aol B5 of et FelAsh 2ol A lel
A7) Aol QR Eahe WA FRuIgst 2ol Bl &

H
& ol grEdE 4o Ik

Bl 913

vl A

-1 ‘o

2.3. Image Similarity Detection Performance

Evaluation

A)

2l

G T3l A E U S S A Rk A
| .

B =AM AelEE RMI REAAE T8t vk

i3

ojmA] S WwgA S Toll aEH e &7 9
% =

&

Table 4. 9 o] EEHAt. USEE oJulx AT of
& A AEWAl SEst AHY0] e AL BT
shut o] obd oRte] SAE olu] A Q4 ek Hol
W&g % % glr. ol SIFTS NG 248 544 vl
WA ofuA HAE o83 AR HY SEA eHu
oA Q1o g3 FAH oAz ¥ oS v}
she Q48] e 22 st

Table 4. Results of Image Feature Point Comparison Search
Performance

ur} £ AEAE ST ol Asle] 43 YR sk
e & A5 g
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N
XN
N
XN
o
B
>
e,
o,
o
2
)
b1
o
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%0,
2
N
XN
X
ru
N
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Table 6.9} 2t}. Table

o ]
H
N
N

gl AR TEAE

1 il
& 7o 7} Ale]E Al

=t

Alg AE R o gk JE Weklle (Expression 2)9F 2t

Table 6. Rate this Item by Weight of the Weighted Scoring Model

Processing | accura HAH

speed cy QI

dHash Similarity Detection 4m 32s 97% 21%
Average Hash

Similaritf Detection 6m s 95% 44%

SIFT Similarity Detection 9m 43s 91% 61%

CNN Similarity Detection 15m 16s 92% 87%

3. Weighted Scoring Model
== wlolE7E o8 FFARHE A EdA FE o]
HZ A&9 49 of" A|EE 7 A8 dolgz HE
ZARjMA e gk FEA7F A L, s AEto 2 Weighted
Scoring Model & A AIgte] 71 A2 =7} Foha Bds = b
olE|E 7R 7YAE HestA "], dolE AlFAEE
s Weighted Scoring Model 7o B =Fo| A
Table 5.9} 22 FEES H7IE AS Agg).
Table 5.9] H7/}EEE A EY A EE A3}
e ALOlE o] AAE9] 4l
THA R o] Fo12] Qlth AbolE9] B7bxellE WA
9 Yo Abo|E Bl F AN E 55 %

5% met 1A E ) et

rlr
ot

S

T of

> — N

= —-

ofn ME by oot

_l}m OIH rlJ J\-U
B X

Site Reliability Posts Reliability
Category Weight Category Weight
Number of Recent Visits 30% Number of Views 10%
(nrv) (nv)
Number of Recent Posts
Registered o9 | Download Count | g,
(dc)
(nrp)
) ) Meta
Total Post(st I:i)eg|strat|on 20% Information 15%
P Count(mic)
Upload Type o Update Date o
(ut) 30% (date) 50%
Site Reliability

= 30% * nrv + 20% * nrp +

20% * tpr + 30% * ut
Article Reliability

(Expression 2)

= 10% * nv + 25% * dc +
15% * mic + 50% * date
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Fig. 15. oju]x]ol| th&t 7341 z¢lS
ES D Ao EollA FdgF o]u]x]7 @%Qﬁiﬁ}. °
oA WA Zp Apo] Eo] thgh 7S

Lk ’cﬂ—Etﬂi S Rat= 7)
€ 7%tk Table 7.2 7 }01594 7yl gk 3]
Bl Table 8.& Al|E

Fig. 15. Duplicated Images of Sites
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7}
u2t el 7FeAE A83 #AE Uehll= #E= Table 8.
ojuf i et g5l JRE W] gEo 7 AR} A ARES
S5=/FA8R= Be D AbolEdl| 7Hab 1578 A8t

)

Table 9.2 5% o|u|X]7} HEE A} D Alo|ES] AN =
A5 YERH Table 10.3= X & o] &3 AlA 2

2l E% Te olt) FrFHE A ALk AlelE 41F]
J_ ]"P‘Ur Zom ool EYAt 71 whE A}

Holaeirh

Table 7. Results of Evaluation by Public Domain Site

Site A Site B Site C Site D
Number of 9,876 17,554 2,350 6,286
Recent Visits
Number of
Recent Posts 1,241 3,211 890 638
Registered
Total Posts 14,855,4 | 485,321, 9.345.62 13,669,7
Registration 62 540 1 48
) Direct ) Direct
Upload method Admin Registrati Admin Registrati
Approval Approval
on on
Table 8. Results of Reliability Calculation by Site
Site A | Site B | Site C | Site D
Number of Recent Visits
(weight 30%) 8.43 15.00 2.00 5.37
Number of Recent Posts
Registered (weight 20%) 3.86 10.00 2.77 1.98
Total Posts Registration
(weight 20%) 0.30 10.00 0.19 0.28
Upload method
(weight 30%) 0.00 15.00 0.00 15.00
Total 12.59 50.00 4.96 22.63

Table 9. Results of Evaluation by Duplicate Image Article

Site A Site D
Number of Views 145 170
Download Count 65 50
Meta Information Count 8 8
Update Date 2016-01-24 | 2017-06-18

Table 10. Results of Duplicate Image Reliability Calculation

Site A | Site D

Nﬁiﬁ%ﬁ? S/I/e)wS 4.26 | 5.00

D(()\:,vvenilg(;)ridz(;;,u)nt 12.5 9.61

e (lvr\lfe?(_;rr?tazlgn/)c ount 7.50 | 7.50

(L\szpe(ijs:ﬁ s?oi;,e) 0 25.00

Total 24.26 | 47.11
A AE T Aol £ A Ee AN RS o] gate] 7
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UL Bese] D Aol HlolHE )Fom A 491 A
A3},
Table 11. Site A, D Reliability Comparison
Site A Site D
Site Reliability(weight 40%) 5.03 9.05
Board Reliability(weight 60%) 14.55 28.26
Total 19.58 37.31
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Fig. 16. Weighted Scoring Model-based update results

V. Conclusions
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